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DEPARTMENT  OF  TRANSPORTATION 
Federal  Highway  Administration 
23  CFR  Part  650 

Location  and  Hydraulic  Design  of 
Encroachments  on  Flood  Plains 

agency:  Federal  Highway 
Administration  (FHWA),  DOT. 
action:  Final  rule. 

summary:  The  FHWA  is  revising  its 
existing  flood  plain  regulation.  The 
revisions  include  criteria  for  flood-plain 
actions  taken  under  programs 
administered  by  the  FHWA  and 
implement  provisions  of  Executive 
Order  11988  of  May  24, 1977,  and  DOT 
Order  5650.2  of  April  26, 1979. 

EFFECTIVE  DATES:  This  rule  is  effective 
November  15, 1979.  However,  highway 
sections  may  be  processed  without  the 
formal  coordination  and  studies 
required  by  §§  650.109  through  650.113, 
where  the  draft  environmental  impact 
statement  (EIS)  has  been  filed  with  the 
Environmental  Protection  Agency  (EPA) 
prior  to  October  26, 1979,  and  the  final 
EIS  for  this  draft  EIS  is  filed  with  EPA 
prior  to  April  26, 1980. 

FOR  FURTHER  INFORMATION  CONTACr. 

Mr.  Frank  L.  Johnson  or  Mr.  Philip  L. 
Thompson.  202-472-7690,  Office  of 
Engineering.  (HNG-31):  Mr.  Irwin  L. 
Schroeder,  202-426-0800,  Office  of  the 
Chief  Counsel,  (HCC-40),  Federal 
Highway  Administration,  400  Seventh 
Street,  SW.,  Washington,  D.C.  20590. 
Office  hours  are  from  7:45  a.m.  to  4:15 
p.m.  ET,  Monday  through  Friday. 
SUPPLEMENTARY  INFORMATION:  The 
FHWA  is  revising  its  existing  flood 
plains  regulation  to  include  provisions 
required  by  Executive  Order  (E.O.) 

11988 — Floodplain  Management,  which 
are  not  addressed  in  other  FHWA 
regulations.  The  existing  regulation  (23 
CFR  Part  650,  Subpart  A)  was  originally 
published  at  39  FR  36331  on  October  9, 
1974.  This  revision  will  codify  the 
policies  and  procedures  contained  in 
Volume  6,  Chapter  7,  Section  3, 
Subsection  2,  of  the  Federal-Aid 
Highway  Program  Manual.* 

Pursuant  to  Executive  Order  11988, 
the  Department  of  Transportation  (DOT) 
published  at  44  FR  24678  on  April  26, 
1979,  its  policies  and  procedures  on 
protection  and  management  of  flood 
plains  (DOT  Order  5650.2).  This  revision 
is  consistent  with  those  policies  and 
procedures. 


’  This  document  is  available  for  inspection  and 
copying  as  prescribed  in  49  CFR  Part  7.  Appendix  D. 


Since  provisions  of  this  regulation  will 
be  implemented  by  State  highway 
agencies  which  receive  Federal-aid 
highway  funds,  the  provisions  are  in  the 
form  of  general  policy  and  requirements. 
Specific  procedures  to  satisfy  this 
regulation  will  be  established  by 
highway  agencies  within  the  framework 
of  their  environmental  action  plans  (23 
CFR  Part  795,  Process  Guidelines  for  the 
Development  of  Environmental  Action 
Plans)  and  design  policy.  Review  for 
compliance  with  this  regulation  will  be 
accomplished  by  FHWA  division  offices 
located  in  each  State. 

In  preparing  this  regulation,  the 
FHWA  consulted  with  the  U.S.  Water 
Resources  Council  (WRC),  the  U.S. 
Council  on  Environmental  Quality 
(CEQ),  and  the  Federal  Insurance 
Administration  (FIA),  now  in  the 
Federal  Emergency  Management 
Agency  (FEMA). 

Advisory  material  in  the  WRC 
Floodplain  Management  Guidelines  for 
Implementing  E.0. 11988  (43  FR  6030) 
was  considered  in  drafting  this 
regulation.  The  decisionmaking  process 
set  forth  in  the  Guidelines,  as  an 
explanation  pf  the  Executive  Order's 
provisions,  is  not  the  same  as 
procedures  normally  applicable  to 
programs  administered  by  the  FHWA. 
The  Guidelines  assume  that  the 
decisionmaking  process  involves  a 
single  large  flood  plain  and  a  proposed 
action  at  a  location  on  that  large  flood 
plain.  With  this  premise,  the  following 
WRC  decisionmaking  process  steps 
appear  workable:  (1)  Determine  if 
proposed  action  is  in  the  base  flood 
plain,  (2)  provide  early  public  review,  (3) 
identify  and  evaluate  alternatives  to 
locating  in  the  base  flood  plain,  (4) 
identify  impacts  of  proposed  action,  (5) 
minimize  impacts,  restore  and  preserve 
flood  plain  values.  (6)  reevaluate 
alternatives,  and  (7)  make  findings  and 
provide  public  explanation. 

This  WRC  decisionmaking  process  is 
inappropriate  for  general  application  in 
making  highway  location  and  design 
decisions.  Highway  actions  are 
processed  and  reviewed  as  sections  or 
projects  between  logical  termini  and,  as 
such,  cross  numerous  flood  plains  of 
varying  size  and  importance.  Since  flood 
plains  can  only  be  entirely  avoided  for 
those  rare  projects  located  on  a 
watershed  boundary,  the  “no-build" 
alternative  is  the  only  alternative  to  an 
encroachment  of  even  minimal  impact.  If 
a  specific  flood  plain  or  series  of  flood 
plains  are  avoided,  encroachment  at 
other  locations  or  other  flood  plains  by 
necessity  become  involved.  Therefore, 
the  avoidance  of  all  base  flood  plains  is 
not  feasible  for  most  highway  actions. 


Except  for  locations  on  a  watershed 
boundary  and  the  “no-build”  solution, 
alternative  locations  under 
consideration  will  involve  flood  plains. 

For  proposed  highway  actions  on 
flood  plains,  the  decision  process 
involves  comparing  various  highway 
alternatives  and  their  related  significant 
impacts,  choosing  an  alternative, 
minimizing  the  impacts  of  the  chosen 
alternative,  and  restoring  and  preserving 
the  impacted  flood-plain  values.  This 
process  includes  the  alternative  of 
avoiding  any  action  by  withdrawing  the 
proposed  project.  The  decision  generally 
is  not  whether  the  highway  should  be 
located  in  or  out  of  the  base  flood  plain, 
but  rather  which  series  of  flood  plains  to 
impact  if  the  “no-build”  alternative  is 
not  a  viable  alternative.  To  support  the" 
resulting  decision,  §  650.111  of  the 
revised  regulation  requires  that  base 
flood  plain  impacts  be  identified  for  all 
alternatives.  If  this  identification  reveals 
that  an  “action  on  the  base  flood  plain” 
(encroachment)  will  cause  unusually 
adverse  impacts,  the  action  will  be 
termed  a  “significant  encroachment” 
and  require  special  attention.  This 
includes  a  requirement  in  §  650.113  that 
such  actions  will  not  be  approved  unless 
the  FHWA  finds  that  the  proposed 
significant  encroachment  is  the  “only 
practicable  alternative.” 

A  significant  encroachment,  as 
defined  in  this  proposed  regulation, 
contemplates  construction-  or  flood- 
related  impacts  which  involve 
significant  risk,  flood-plain 
environmental  impact,  or  potential 
interruption  or  termination  of  a  vital 
transportation  facility.  The  application 
of  this  definition  in  highway  location 
and  design  will  avoid  the  significant 
adverse  effects  due  to  occupancy  and 
alteration  of  flood  plains  and  will  allow 
for  the  thorough  consideration  of  all 
relevant  highway  actions. 

Disposition  of  Major  Comments 

A  notice  of  proposed  rulemaking  for 
this  regulation  was  published  for 
comment  in  the  Federal  Register  at  43 
FR  60298  on  December  27, 1978,  and  a 
docket  was  established  with  a  closing 
date  of  February  26, 1979.  Thirty-six 
parties  submitted  comments:  23  from 
State  highway  agencies,  4  from  county 
agencies,  3  from  State  environmental 
agencies,  2  from  other  Federal  agencies, 

2  from  consultants,  1  from  a  Senator, 
and  1  from  the  Federal  agencies  (WRC, 
CEQ  and  FIA)  which  were  identified  in 
E.O.  11988  for  consultation  with  other 
Federal  agencies  in  issuing  or  amending 
regulations  to  implement  E.O.  11988. 

Numerous  commenters  expressed 
concern  that  the  regulation  would 
increase  redtape,  project  costs,  and 
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stafHng  needs.  The  FHWA  recognizes 
these  implications  of  the  regulation  and 
has  attempted,  in  this  rulemaking,  to  be 
responsive  to  both  E.0. 11966  and  the 
DOT  Order  and  to  minimize  the  increase 
in  redtape  and  costs  by  the  use  of 
thresholds  and  by  merging  requirements 
for  early  public  involvement  and  NEPA- 
like  requirements  with  the  existing  rules 
for  public  involvement  and 
environmental  review. 

Changes  to  the  regulation,  major 
comments,  and  pertinent  discussion  are 
summarized  below. 

Policy  (§  650.103) 

The  statement  “to  avoid  highvCay 
encroachments"  has  been  replaced  by 
two  statements:  §  650.103(b)— "to  avoid 
longitudinal  encroachments"  and 
§  650.103(c) — "to  avoid  significant 
encroachments."  Highway  locations, 
except  in  rare  instances  of  watershed 
boundary  locations,  will  cross  flood 
plains.  TTierefore,  the  amended 
statements  more  accurately  reflect  the 
FHWA  policy  of  avoiding,  where 
practicable,  longitudinal  encroachments 
and  crossings  which  constitute 
significant  encroachments.  This  is 
consistent  with  E.0. 11988  which 
requires  avoidance  of  impacts 
associated  with  flood  plain  occupancy 
wherever  there  is  a  practicable 
alternative. 

The  limitation  of  §  650.103(g)  to  direct 
Federal  highway  projects  has  been 
removed.  This  change  will  provide  for 
highway  consistency  with  locally 
adopted  flood-plain  regulations  and 
with  the  National  Flood  Insurance 
Program. 

Definitions  (§  650.105) 

Numerous  commenters  objected  to  the 
redefinition  of  “design  flood."  Therefore, 
the  more  traditional  definition  has  been 
continued.  The  term  “overtopping  flood" 
has  been  added  for  referring  to  the  flood 
used  as  an  index  to  risk. 

“Risk  analysis"  has  been  defined  so 
that  a  clear  distinction  is  made  between 
“risk"  as  it  relates  to  potential  harm  and 
“risk  analysis"  which  is  a  study 
performed  using  the  quantifiable  costs 
associated  with  the  encroachment  This 
change  will  resolve  concern  expressed 
by  many  commenters  that  a  risk 
analysis  would  be  required  for  all 
encroachments  at  both  location  and 
design  stages. 

"Significant"  has  been  substituted  for 
the  modifiers  used  to  define  “significant 
encroachment,"  because  commenters 
objected  to  the  undefined  modifiers.  The 
term  “significant"  as  used  in 
environmental  review  procedures  and 
this  regulation  is  the  same.  No  new 
thresholds  are  created  and  existing 


environmental  review  processes  are 
used  to  assure  review  of  flood  plain 
impacts  on  the  same  level  as  other 
impacts.  In  this  manner,  flood  plain 
impacts  will  not  be  considered  in 
isolation  and  the  alternative  selected 
will  be  the  one  which  has  the  least 
overall  impact  on  the  area.  Selecting  an 
alternative  based  on  flood  plain  impacts 
alone  could  result  in  an  alternative 
which,  while  avoiding  flood  plain 
impacts,  causes  some  other  much  more 
serious  impact. 

Applicability  (S  650.107) 

The  effective  dates  of  §§  650.109 
through  113  were  made  consistent  with 
those  of  the  DOT  Order.  Since  the  dates 
apply  only  to  projects  which  will 
complete  environmental  review 
processing  by  April  26, 1960,  this 
provision  was  deleted  from  the 
regulation. 

Various  thresholds  in  area,  discharge, 
and  category  of  action  were 
recommended.  None  were  adopted.  The 
FHWA  intends  that  all  encroachments 
and  actions  be  assessed.  However,  the 
level  of  review  should  be  consistent 
with  the  risk  and  impact.  Little  or  no  risk 
or  impact  would  only  require  discussion 
and  hydraulic  design  studies  which  are 
commensurate  with  that  risk  or  impact. 

Various  types  of  permanent  repairs 
were  recommended  for  addition  to  the 
exception  allowed  for  repairs  made  with 
emergency  funds.  The  FHWA  intends 
that  permanent  repairs  should  be 
assessed  as  any  other  flood  plain 
encroachment. 

Various  commenters  noted  that 
certification  acceptance  (23  U.S.C.  117) ' 
is  applicable  to  the  sections  of  this 
regulation  which  pertain  to  certain 
requirements  of  title  23,  U.S.C. 

Therefore,  the  prohibition  in  the  - 
proposed  rule  was  deleted.  However, 
non-title  23  requirements,  such  as  the 
additions  to  environmental  processing, 
cannnot  be  covered  by  the  certification 
acceptance  procedure. 

Flood  Plain  Identification 

This  proposed  section  was  deleted. 
The  proposed  requirement  to  establish 
base  flood  plain  limits  caused 
considerable  comment.  The  FHWA  has 
determined  that  the  intent  of  the 
Executive  Order  can  oe  satisfied  for 
most  actions  without  documenting  the 
exact  flood  plain  limits.  Detailed 
studies,  such  as  these,  are  normally  not 
undertaken  during  highway  location, 
because  the  various  alternatives  only 
have  approximate  locations. 
Encroachments  can  be  determined, 
however,  without  detailed  study  and 
this  is  required  in  §  650.111(a). 


Public  Involvement  (§  650.109) 

The  majority  of  commenters  favored 
either  no  additional  requirements  or 
limiting  new  provisions  to  significant 
encroachments.  However,  to  be 
consistent  with  the  DOT  Order  and  E.O. 
11988  emphasis  on  early  public 
involvement,  two  requirements  have 
been  added.  The  intent  is  to  draw 
attention  to  significant  encroachments 
by  including  reference  to  them  in  public 
notices,  and  to  encourage  early  public 
review  and  comment  on  encroachments 
by  having  them  identified  at  public 
hearings. 

Location  Hydraulic  Studies  (§  650.111) 

Most  commenters  suggested  that  the 
re({uirements  to  assess  the  risk  and 
investigate  alternatives  to 
encroachments  be  limited  to  significant 
encroachments.  Further,  these 
provisions  would  have  required  detailed 
studies  early  in  project  development.  In 
view  of  these  comments  and  for  reasons 
stated  previously,  these  provisions  were 
revised  to  require  an  evaluation  of  the 
practicability  of  alternatives  to  all 
significant  encroachments  and 
longitudinal  encroachments.  The 
practicability  evaluation  is  not  required 
for  encroachments  which  are  not 
significant  and  which  cross  the  flood 
plain. 

Environmental  processing 
requirements  have  been  included  in  this 
section  rather  than  as  a  separate  section 
as  in  the  proposed  rules.  These 
provisions  require  that  flood  plain 
impacts  be  assessed  as  a  part  of 
location  studies,  §  650.111(c),  and  be 
summarized  in  environmental  review 
documents  §  650.111(e). 

Only  Practicable  Alternative  Finding 
(§  650.113) 

Many  commenters  objected  to 
requiring  a  finding  for  encroachments 
and  to  the  proposed  finding  procedures. 
The  FHWA  has  merged  these  new 
requirements  with  the  environmental 
process.  Further,  a  finding  is  required 
''  only  for  significant  encroachments.  In 
this  way,  the  flood  plain  impacts  of 
encroachments  and  alternatives  to 
significant  encroachment  will  be 
discussed  in  environmental  review 
documents.  If  the  selected  alternative 
contains  a  significant  encroachment,  the 
final  EIS  or  finding  of  no  significant 
impact  must  contain  the  required  finding 
that  the  alternative  with  the  significant 
encroachment  is  the  only  practicable 
alternative.  This  finding  must  be 
supported  by  a  discussion  of 
alternatives  considered  and  why  they 
are  not  practicable. 
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When  the  highway  project  is 
designed,  encroachments  with  less  than 
signiHcant  impacts  will  receive 
appropriate  attention  to  mitigate 
impacts. 

Design  Standards  (§  650.115) 

The  requirements  of  §  650.115(a)  have 
been  rewritten  to  reflect  the  changed 
definition  of  “design  flood”  and  the 
added  definition  of  "overtopping  flood." 
Also,  the  concern  of  commenters  that  a 
risk  analysis  would  be  required  for 
every  encroachment  has  been  resolved 
by  including  the  option  of  a  risk 
assessment  in  §  6M.115(a)(l)  for  those 
encroachments  where  the  risk  or  capital 
cost  is  insufficient  to  warrant  a  risk 
analysis. 

Provision  for  “freeboard”  has  been 
required  in  §  650.115(a)(3).  This 
requirement  was  not  in  the  proposed 
rules,  but  is  in  keeping  with  designing 
encroachments  consistent  with  the  risk. 
Freeboard  is  also  consistent  with  the 
philosophy  incorporated  in  the 
definition  of  design  flood  in  the 
proposed  rules. 

To  clarify  FHWA  policy  regarding  the 
National  Flood  Insurance  Program 
(NFIP),  §  650.115(a)(5)  has  been  added. 
This  section  brings  together  all  NFIP 
consistency  requirements. 

Many  commenters  from  State 
highway  agencies  opposed  the  portion 
of  §  650.115(e)  that  would  have  required 
debris  control  structures  upstream  of 
safety  grates  on  cross-drainage 
structures.  Therefore,  this  section  was 
deleted.  However,  the  FHWA  will 
continue  to  discourage  the  installation 
of  grates  on  cross  drainage  structures  as 
being  inconsistent  with  cost-effective 
hydraulic  design. 

Content  of  Design  Studies  (§  650.117) 

Tbe  discussion  required  in  design 
studies  by  §  650.117(b)(3)  was  a  part  of 
the  Hnding  in  the  proposed  rules.  The 
FHWA  anticipates  that  the  NFIP  will  be 
found  to  be  demonstrably  inappropriate 
for  most  direct  Federal  highway  actions, 
because  these  highways  are  generally  in 
rural  locations  with  little  associated 
risk.  Therefore,  the  required  discussion 
can  best  be  handled  by  highway  section, 
project  or  system  rather  than  by  a 
Finding. 

The  proposed  requirement  to 
permanently  retain  design  computations 
has  been  deleted  from  §  650.117(d). 

This  rule  is  effective  upon  issuance.  A 
30-day  delay  in  effective  date  is  not 
provided,  because  DOT  Order  5650.2 
and  Executive  Order  11988  which  are 
being  implemented  by  this  regulation 
are  in  effect  and  are  applicable  to 
FHWA  actions. 


Note:  The  Federal  Highway  Administration 
has  determined  that  this  document  does  not 
contain  a  significant  regulation  according  to 
the  criteria  established  by  the  Department  of 
Transportation  pursuant  to  E.0. 12044.  A 
regulatory  evaluation  is  available  for 
inspection  in  the  public  docket  and  may  be 
obtained  by  contacting  Messrs.  Frank  L. 
Johnson  or  Philip  L  Thompson  of  the  program 
office  at  the  address  specified  abbve. 

Issued  on:  November  15, 1979. 

L.  P.  Lamm, 

Acting  Federal  Highway  Administrator. 

In  consideration  of  the  foregoing,  the 
Federal  Highway  Administration  hereby 
amends  Chapter  I,  Subchapter  G,  of 
Title  23,  Code  of  Federal  Regulations,  by 
revising  Part  650,  Subpart  A,  to  read  as 
follows: 

PART  650— BRIDGES,  STRUCTURES 
AND  HYDRAULICS 

Subpart  A— Location  and  Hydraulic  Design 
of  Encroachments  on  Flood  Plains 


Sec. 

650.101  Purpose. 

650.103  Policy. 

650.105  Definitions. 

650.107  Applicability. 

650.109  Public  involvement. 

650.111  Location  hydraulic  studies. 

650.113  Only  practicable  alternative  finding. 
650.115  Design  standards. 

650.117  Content  of  design  studies. 

Authority:  23  U.S.C.  109(a).  315;  23  CFR 
1.32:  49  CFR  1.48(b):  E.0. 11988— Floodplain 
Management,  May  24, 1977  (42  FR  26951); 
Department  of  Transportation  Order  5650.2, 
April  26, 1979  (44  FR  24678). 

Subpart  A— Location  and  Hydraulic 
Design  of  Encroachments  on  Flood 
Plains 

§  650.101  Purpose. 

To  prescribe  Federal  Highway 
Administration  (FHWA)  policies  and 
procedures  for  the  location  and 
hydraulic  design  of  highway 
encroachments  on  flood  plains, 
including  direct  Federal  highway 
projects  administered  by  the  FHWA. 

§650.103  Policy. 

It  is  the  policy  of  the  FHWA: 

(a)  To  encourage  a  broad  and  unified 
effort  to  prevent  uneconomic,  hazardous 
or  incompatible  use  and  development  of 
the  Nation's  flood  plains, 

(b)  To  avoid  longitudinal 
encroachments,  where  practicable, 

(c)  To  avoid  significant 
encroachments,  where  practicable, 

(d)  To  minimize  impacts  of  highway 
agency  actions  which  adversely  affect 
base  flood  plains, 

(e)  To  restore  and  preserve  the  natural 
and  beneficial  flood-plain  values  that 


are  adversely  impacted  by  highway 
agency  actions, 

(f)  To  avoid  support  of  incompatible 
flood-plain  development, 

(g)  ITo  be  consistent  with  the  intent  of 
the  Standards  and  Criteria  of  the 
National  Flood  Insurance  Program, 
where  appropriate,  and 

(h)  To  incorporate  “A  Unified 
National  Program  for  Floodplain 
Management”  of  the  Water  Resources 
Council  into  FHWA  procedures. 

§650.105  Definitions. 

(a)  “Action”  shall  mean  any  highway 
construction,  reconstruction, 
rehabilitation,  repair,  or  improvement 
undertaken  with  Federal  or  Federal-aid 
highway  funds  or  FHWA  approval. 

(b)  “Base  flood”  shall  mean  the  flood 
or  tide  having  a  1-percent  chance  of 
being  exceeded  in  any  given  year. 

(c)  “Base  flood  plain”  shall  mean  the 
area  subject  to  flooding  by  the  base 
flood. 

(d)  “Design  Flood”  shall  mean  the 
peak  discharge,  volume  if  appropriate, 
stage  or  wave  crest  elevation  of  the 
flood  associated  with  the  probability  of 
exceedance  selected  for  the  design  of  a 
highway  encroachment.  By  definition, 
the  highway  will  not  be  inundated  from 
the  stage  of  the  design  flood. 

(e)  “Encroachment”  shall  mean  an 
action  within  the  limits  of  the  base  flood 
plain. 

(f)  “Floodproof  shall  mean  to  design 
and  construct  individual  buildings, 
facilities,  and  their  sites  to  protect 
against  structural  failure,  to  keep  water 
out  or  to  reduce  the  effects  of  water 
entry. 

(g)  “Freeboard”  shall  mean  the 
vertical  clearance  of  the  lowest 
structural  member  of  the  bridge 
superstructure  above  the  water  surface 
elevation  of  the  overtopping  flood. 

(h)  “Minimize”  shall  mean  to  reduce 
to  the  smallest  practicable  amount  or 
degree. 

(i)  “Natural  and  beneficial  flood-plain 
values”  shall  include  but  are  not  limited 
to  fish,  wildlife,  plants,  open  space, 
natural  beauty,  scientific  study,  outdoor 
recreation,  agriculture,  aquaculture, 
forestry,  natural  moderation  of  floods, 
water  quality  maintenance,  and 
groundwater  recharge. 

(j)  “Overtopping  flood”  shall  mean  the 
flood  described  by  the  probability  of 
exceedance  and  water  surface  elevation 
at  which  flow  occurs  over  the  highway, 
over  the  watershed  divide,  or  through 
structure(s)  provided  for  emergency 
relief. 

(k)  “Practicable”  shall  mean  capable 
of  being  done  within  reasonable  natural, 
social,  or  economic  constraints. 
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(l)  “Preserve”  shall  mean  to  avoid 
modification  to  the  functions  of  the 
natural  flood-plain  environment  or  to 
maintain  it  as  closely  as  practicable  in 
its  natural  state. 

(m)  “Regulatory  floodway”  shall  mean 
the  flood-plain  area  that  is  reserved  in 
an  open  manner  by  Federal,  State  or 
local  requirements,  i.e.,  unconfined  or 
unobstructed  either  horizontally  or 
vertically,  to  provide  for  the  discharge  of 
the  base  flood  so  that  the  cumulative 
increase  in  water  surface  elevation  is  no 
more  than  a  designated  amount  (not  to 
exceed  1  foot  as  established  by  the 
Federal  Emergency  Management 
Agency  (FEMA)  for  administering'the 
National  Flood  Insurance  Program). 

(n)  “Restore”  shall  mean  to 
reestablish  a  setting  or  environment  in 
which  the  functions  of  the  natural  and 
beneficial  flood-plain  values  adversely 
impacted  by  the  highway  agency  action 
can  again  operate. 

(o)  “Risk"  shall  mean  the 
consequences  associated  with  the 
probability  of  flooding  attributable  to  an 
encroachment.  It  shall  include  the 
potential  for  property  loss  and  hazard  to 
life  during  the  service  life  of  the 
highway. 

(p)  “Risk  analysis”  shall  mean  an 
economic  comparison  of  design 
alternatives  using  expected  total  costs 
(construction  costs  plus  risk  costs)  to 
determine  the  alternative  with  the  least 
total  expected  cost  to  the  public.  It  shall 
include  probable  flood-related  costs 
during  the  service  life  of  the  facility  for 
highway  operation,  maintenance,  and 
repair,  for  highway-aggravated  flood 
damage  to  other  property,  and  for 
additional  or  interrupted  highway  travel. 

(q)  “Signiflcant  encroachment”  shall 
mean  a  highway  encroachment  and  any 
direct  support  of  likely  base  flood-plain 
development  that  would  involve  one  or 
more  of  the  following  construction-or 
flood-related  impacts: 

(1)  A  significant  potential  for 
interruption  or  termination  of  a 
transportation  facility  which  is  needed 
for  emergency  vehicles  or  provides  a 
community’s  only  evacuation  route. 

(2)  A  significant  risk,  or 

(3)  A  significant  adverse  impact  on 
natural  and  beneficial  flood-plain 
values. 

(r)  “Support  base  flood-plain 
development”  shall  mean  to  encourage, 
allow,  serve,  or  otherwise  facilitate 
additional  base  flood-plain 
development.  Direct  support  results 
from  an  encroachment,  while  indirect 
support  results  from  an  action  out  of  the 
base  flood  plain. 


§650.107  Applicability. 

(a)  The  provisions  of  this  regulation 
shall  apply  to  all  encroachments  and  to 
all  actions  which  affect  base  flood 
plains,  except  for  repairs  made  with 
emergency  ^nds  (23  CFR  Part  668) 
during  or  immediately  following  a 
disaster. 

(b)  The  provisions  of  this  regulation 
shall  not  apply  to  or  alter  approvals  or 
authorizations  which  were  given  by 
FHWA  pursuant  to  regulations  or 
directives  in  effect  before  the  effective 
date  of  this  regulation. 

§  650.109  Public  involvement. 

Procedures  which  have  been 
established  to  meet  the  public 
involvement  requirements  of  23  CFR 
Parts  771  and  795  Or  790  shall  be  used  to 
provide  opportunity  for  early  public 
review  and  comment  on  alternatives 
which  contain  encroachments. 

(a)  Public  notices  issued  in 
accordance  with  the  above  procedures 
shall  make  reference  to  significant 
encroachments  which  are  contained  in 
alternatives  under  consideration. 

(b)  Public  hearing  presentations  shall 
include  identiflcation  of  encroachments. 

§  650.1 1 1  Location  hydraulic  studies. 

(a)  National  Flood  Insurance  Program 
(NFIP)  maps  or  information  developed 
by  the  highway  agency,  if  NFIP  maps 
are  not  available,  shall  be  used  to 
determine  whether  a  highway  location 
alternative  will  include  an 
encroachment. 

(b)  Location  studies  shall  include 
evaluation  and  discussion  of  the 
practicability  of  alternatives  to  any 
longitudinal  encroachments. 

(c)  Location  studies  shall  include, 
discussion  of  the  following  items, 
commensurate  with  the  significance  of 
the  risk  or  environmental  impact,  for  all 
alternatives  containing  encroachments 
and  for  those  actions  which  would 
support  base  flood-plain  development: 

(1)  The  risks  associated  with 
implementation  of  the  action, 

(2)  The  impacts  on  natural  and 
beneficial  flood-plain  values, 

(3)  The  support  of  probable 
incompatible  flood-plain  development, 

(4)  The  measures  to  minimize  flood- 
plain  impacts  associated  with  the 
action,  and 

(5)  The  measures  to  restore  and 
preserve  the  natural  and  beneficial 
flood-plain  values  impacted  by  the 
action. 

(d)  Location  studies  shall  include 
evaluation  and  discussion  of  the 
practicability  of  alternatives  to  any 
significant  encroachments  or  any 
support  of  incompatible  flood-plain 
development. 


(e)  The  studies  required  by  §§  650.111 

(c)  and  (d)  shall  be  summarized  in 
environmental  review  documents 
prepared  pursuant  to  23  CFR  771. 

(f)  Local,  State,  and  Federal  water 
resources  and  flood-plain  management 
agencies  should  be  consulted  to 
determine  if  the  proposed  highway 
action  is  consistent  with  existing 
watershed  and  flood-plain  management 
programs  and  to  obtain  current 
information  on  development  and 
proposed  actions  in  the  affected 
watersheds. 

650. 1 1 3  Only  practicable  alternative 
finding. 

(a)  A  proposed  action  which  .includes 
a  significant  encroachment  shall  not  be 
approved  imless  the  FHWA  finds  that 
the  proposed  significant  encroachment 
is  the  only  practicable  alternative.  This 
finding  shall  be  included  in  the  final 
environmental  document  (final 
environmental  impact  statement  or 
finding  of  no  significant  impact)  and 
shall  be  supported  by  the  following 
information: 

(1)  The  reasons  why  the  proposed 
action  must  be  located  in  the  flood  plain, 

(2)  The  alternatives  considered  and 
why  they  were  not  practicable,  and 

(3)  A  statement  indicating  whether  the 
action  conforms  to  applicable  State  or 
local  flood-plain  protection  standards. 

(b)  A  copy  of  the  finding  shall  be 
made  available  to  appropriate  State  and 
areawide  clearinghouses  following 
procedures  established  in  accordance 
with  23  CFR  Part  420,  Subpart  C. 

§  650.1 1 5  Design  standards. 

(a)  The  design  selected  for  an 
encroachment  shall  be  supported  by 
analyses  of  design  alternatives  with 
consideration  given  to  capital  costs  and 
risks,  and  to  other  economic, 
engineering,  social  and  environmental 
concerns. 

(1)  Consideration  of  capital  costs  and 
risks  shall  include,  as  appropriate,  a  risk 
analysis  or  assessment  which  includes: 

(1)  The  overtopping  flood  or  the  base 
flood,  whichever  is  greater,  or 

(ii)  The  greatest  flood  which  must 
flow  throuj^  the  highway  drainage 
structure(s),  where  overtopping  is  not 
practicable.  The  greatest  flood  used  in 
the  analysis  is  subject  to  state-of-the-art 
capability  to  estimate  the  exceedance 
probability. 

(2)  The  design  flood  for 
encroachments  by  through  lanes  of 
Interstate  highways  shall  not  be  less 
than  the  flood  with  a  2-percent  chance 
of  being  exceeded  in  any  given  year.  No 
minimum  design  flood  is  specifled  for 
Interstate  highway  ramps  and  frontage 
roads  or  for  other  highways. 
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(3)  Freeboard  shall  be  provided, 
where  practicable,  to  protect  bridge 
structures  from  debris-  and  scour- 
related  failure. 

(4)  The  effect  of  existing  flood  control 
channels,  levees,  and  reservoirs  shall  be 
considered  in  estimating  the  peak 
discharge  and  stage  for  all  floods 
considered  in  the  design. 

(5)  The  design  of  encroachments  shall 
be  consistent  with  standards 
established  by  the  FEMA,  State,  and 
local  governmental  agencies  for  the 
administration  of  the  National  Flood 
Insurance  Program  for 

(i)  All  direct  Federal  highway  actions, 
unless  the  standards  are  demonstrably 
inappropriate,  and 

(iij  Federal-aid  highway  actions  where 
a  regulatory  floodway  has  been 
designated  or  where  studies  are 
underway  to  establish  a  regulatory 
floodway. 

(b)  Rest  area  buildings  and  related 
water  supply  and  waste  treatment 
facilities  shall  be  located  outside  the 
base  flood  plain,  where  practicable.  Rest 
area  buildings  which  are  located  on  the 
base  flood  plain  shall  be  floodproofed 
against  damage  flt)m  the  base  flood. 

(c)  Where  highway  fills  are  to  be  used 
as  dams  to  permanently  impound  water 
more  than  50  acre-feet  (6.17X10*  cubic 
metres)  in  volume  or  25  feet  (7.6  metres) 
deep,  the  hydrologic,  hydraulic,  and 
structural  design  of  the  All  and 
appurtenant  spillways  shall  have  the 
approval  of  the  State  or  Federal  agency 
responsible  for  the  safety  of  dams  or 
like  structures  within  the  State,  prior  to 
authorization  by  the  Division 
Administrator  to  advertise  for  bids  for 
construction. 

§  650.1 17  Content  of  design  studies. 

(a)  The  detail  of  studies  shall  be 
commensurate  with  the  risk  associated 
with  the  encroachment  and  with  other 
economic,  engineering,  social  or 
environmental  concerns. 

(b)  Studies  by  highway  agencies  shall 
contain: 

(1)  The  hydrologic  and  hydraulic  data 
and  design  computations, 

(2)  The  analysis  required  by 
§  650.115(a),  and 

(3)  For  proposed  direct  Federal 
highway  actions,  the  reasons,  when 
applicable,  why  FEMA  criteria  (44  CFR 
60.3,  formerly  24  CFR  1910.3)  are 
demonstrably  inappropriate. 

(c)  For  encroachment  locations, 
project  plans  shall  show: 

(1)  The  magnitude,  approximate 
probability  of  exceedance  and,  at 
appropriate  locations,  the  water  surface 
elevations  associated  with  the 
overtopping  flood  or  the  flood  of 
§  650.115(a)(l)(ii),  and 


(2)  The  magnitude  and  water  surface 
elevation  of  the  base  flood,  if  larger  than 
the  overtopping  flood. 
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